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PREFACE
 
 

This report discusses the data collected during the Chinook salmon spawning season in 2004 and 
previous data showing trends during 20 years of station operation. The author would like to 
acknowledge all those who assisted with spawning operations, data collection, and maintenance of 
the facility in 2004. The author would like to thank John Aberle, Brian Beel, Butch 
Schunot, Aaron Leingang, and Kyle Potter for assisting with the coded-wire-tag (CWT) reading and 
boat electrofishing. 

 
 

Summary Table 

  

*Does not include green, spent, or over-ripe females spawned 
 

The table represents spawning operations that typically occur at Whitlocks Bay Spawning Station. 
However due to low water conditions, salmon were spawned in the back of Spring Creek. Rainbow 
trout were not included in this table because the station was not being operated during the spring. 
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Introduction
 

In the early 1970's, the South Dakota Department of Game, Fish and Parks attempted to develop a 
salmonid sport fishery in Lake Oahe that would utilize the lake's coldwater habitat and diversify 
the existing fishery. Introductions of kokanee salmon, Bonneville cisco, opossum shrimp, lake herring 
and lake whitefish were made in hopes of establishing a prey base for a large predator species. These 
stockings, except for lake trout, were generally unsuccessful. Lake trout were selected because of the 
possibility that sufficient natural reproduction might occur to maintain a fishery without the need for 
annual maintenance stockings. However, minimal success was achieved with this species and no 
natural reproduction of this species was documented. In 1971, 7,500 adult Lake Superior 
rainbow smelt were stocked into Lake Sakakawea North Dakota and by 1976 smelt had 
established a self-sustaining population in downstream Lake Oahe. Chinook salmon had also reached 
Lake Oahe, as early as 1979, from Lake Sakakawea. As a result of the success of Lake Sakakawea 
rainbow smelt and Chinook salmon introductions, the South Dakota Department of Game, Fish and 
Parks implemented its own Chinook salmon program in 1982. 

 
Chinook salmon from the Little Manistee Hatchery in Michigan and a hatchery in Wisconsin had been 
stocked as smolts into Lake Sakakawea, North Dakota in 1978. The origination of these Great 
Lakes Chinook were from two ocean-run strains from the state of Washington. The first was a Tule' 
strain Chinook which migrated up the Columbia River and spawned in the feeder streams of the 
Cascade Mountain Range at Spring Creek Hatchery. The second was a Puget Sound strain 
from Washington's Green River Hatchery. After three years of successful planting of smolts 
from these West Coast eggs, Michigan became self-sufficient for Chinook salmon production. By 
1979 Chinook salmon stocked in Lake Sakakawea had reached Lake Oahe and by 1981 they 
were abundant enough that South Dakota Department of Game, Fish and Parks personnel collected 
100,000 eggs from 54 female Chinook salmon at Whitlocks Bay, Lake Oahe, SD, October 19-22, 
1981. Cleghorn Springs Hatchery incubated the eggs and produced 31,280 smolts which 
were stocked in Whitlocks Bay, April 1982. An additional 260,870 smolts produced from Lake 
Michigan eggs were also stocked in Lake Oahe. South Dakota has been relatively self-sufficient for 
salmon eggs since 1984. 

 
The purpose of Whitlocks Bay Spawning Station (WBS) is to collect spawning adults of Chinook 
salmon and rainbow trout so that annual egg-production needs could be met, and a sport fishery in 
Lake Oahe could me maintained. Artificial propagation of Chinook salmon and rainbow trout is 
necessary because suitable spawning habitat is not available in Lake Oahe's warm and turbid 
incoming tributaries. The station has also been used to collect brown trout eggs; however, brown trout 
have not been stocked in Lake Oahe since 1990. Brown trout have not returned to the station since 
1994. 

 
Construction of Whitlocks Bay Spawning Station began in 1982 and the station was fully operational 
in April, 1984. The station is located 18 miles west of Gettysburg on Lake Oahe at Whitlocks Bay 
(Figure 1). The Whitlocks Bay Spawning Station consists of a fish ladder (artificial stream), four 
concrete holding ponds (45'X 8'X 4'), a crowding raceway, a 28'X 48' spawning building, and a 
water supply system (Figure 2). Two submersible pumps, capable of delivering a total of 2,600 
gallons of water per minute (depending on lake elevation), are 
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mounted on skids that are pushed into the reservoir before the pumping season and removed when not 
in use. Water is pumped from the bay into the station where it gravity flows through raceways and 
down the fish ladder into the reservoir. The station is typically operated from approximately 
September 15th through the first week of November. Personnel needed at the facility include a manager 
and a conservation technician. Considerable time is spent explaining department fisheries programs 
and providing guided tours to the public. In the fall, four to six additional people are needed during 
days of salmon egg collection. 

 
This report discusses the 2004 Chinook salmon spawn and previous data showing trends during the 
twenty years of station operation. For a summary of previous operations, refer to annual reports for the 
years 1984-2003. 

  

Figure 1. Location of Whitlocks Bay Spawning Station. 2 



  

Figure 2. General layout of Whitlocks Bay Spawning Station 3 



Chinook Salmon
 

Stocking 
 

One hundred and seventy-three thousand seventy-nine juvenile Chinook salmon were stocked in Lake 
Oahe in 2004. For a more detailed summary of current and past Chinook salmon stockings, refer to 
Appendices A, B, D and E. 

 
Station Returns and Egg Collection 

 
Record low lake elevations in 2004 (September elevation 1572 ft.msl.) made Whitlocks Bay Station 
inoperable. Boat electrofishing was conducted weekly from October 6 to the 26th excluding the week of 
October 18`h. October 18`h is typically the peak of the salmon run in South Dakota. Electrofishing was 
not conducted during this week due to low catch rates of female salmon in South Dakota and shifting 
manpower up to North Dakota to assist with their salmon run. A total of 18 female salmon were 
collected from seven Lake Oahe electrofishing efforts. For a summary of past Chinook salmon 
returns, egg collection efforts, and percent egg eye-up for WBS spawning operations, refer to 
Appendix E. 

 
Table 1. Number of female Chinook salmon spawned and eggs collected, by electrofishing only. Due 
to record low lake levels the Whitlocks Bay Spawning Station was inoperable in 2004. 

  
*2 of 4 fish produced questionable quality eggs. 
**Eggs were shipped water hardened via Fed-Ex, 5% survival=considered complete loss. 

 
Age and Growth 

 
Biological data was collected from 51 CWT Chinook salmon to provide information on age, growth, 
and stocking-and-rearing history (Table 2). One CWT Chinook salmon (n=1) was captured and the tag 
recovered determined it to be a South Dakota stocked 5 year old female. No CWT female salmon 
returned as age 3 or 4 fish. The ratio of male to female CWT salmon that were collected by 
electrofishing in 2004 was 9.4: 1 with >1/3 of total fish collected being age 2 fish. The male to female 
ratio was higher than in past years, excluding 2003. The ratio of male to female CWT salmon that 
returned in 2003 to the station was 1:5.4. The number of male salmon that returned to WBS in 2003 
was low compared to previous CWT tag male to female ratios of 4.1:1 and 3.4:1 in 2000 and 2001. 
The 2004 run was dominated by male chinook salmon maturing and spawning as 2 year old fish. The 
age composition of 2 and 3 year male CWT salmon have composed up to 100% of total CWT males 
returning to the station during a spawn (Marrone and Stout 1995). The average weight of age 2 male 
chinook salmon increased 
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to 1,544 grams in 2004 from 715 grams in 2001 and was above the twenty year average of 1,462 grams 
(Figure 3). 

 
Table 2. Age composition, length and weight of 51 coded-wire tagged Chinook salmon 
collected by electrofishing, fall 2004. 

*Female weight is post-spawn. 

One of the coded wire tagged salmon was a fish stocked in Lake Sakakawea, North Dakota. 
 
 

A breakdown of the total number, size at stocking, and number of CWT salmon stocked in Lake 
Oahe, South Dakota from 1997 to the present can be found in Appendix G. In addition, South and 
North Dakota CWT codes and numbers of all tagged fish, can be found in Appendices E and F. 
Detailed breakdowns of treatment groups, number of fish marked, and research purposes behind 
marking can be found in Appendix I. A complete summarization and analyses of CWT returns 
from 1987 - 1996 can be found in a report by Lott et al. (1997). 
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Figure 3. Average weight of age-2 Chinook salmon collected and spawned from 1984 - 2004 returns 
to Whitlocks Bay Spawning Station and collected by fall electrofishing. The dotted line represents 
mean weight (1,462 g) of age-2 salmon. 

 
 

Contribution of North Dakota Salmon 
 

Of the 51 CWT Chinook salmon captured by electrofishing in 2004, eight were from North Dakota. A 
percentage was determined using the known number of North Dakota fish tagged from each stock and 
calculating a percent return from the number (captured in the South Dakota portion of Lake Oahe) of 
North Dakota fish spawned in South Dakota. In 2004 it was estimated that 72 (i.e., approximately 
42%) of the 170 salmon captured were North Dakota fish. This estimate provides a very rough 
picture of the contribution of North Dakota salmon to the South Dakota Chinook salmon spawn. 

 
Estimated contributions of North Dakota fish from 1998 to 2003 have ranged anywhere from 0 to 10%. 
In 2004, observational data combined with coded-wire-tag verification revealed that all but one of 
the mature females and all >10 lb. males originated from Lake Sakakawea. This coincides with the 
total number of South Dakota stocked salmon available to spawn being limited to < age 2 males and 
age 5 females. 

 
In 2003 and 2004, Lake Sakakawea reservoir levels and Garrison dam water releases probably 
increased the abundance of North Dakota salmon in Lake Oahe. The large percentage of non-
imprinted CWT North Dakota salmon in 1998 and 1999 are probably related to high water 
releases from Garrison Dam in 1996 and 1997 and these salmon likely contributed to the large 
number of fish that were straying into bays in an attempt spawn. This cannot be quantified because in 
years when the station was operated and fish were collected by electrofishing tagged salmon captured 
by electrofishing were not individually analyzed to determine the straying ratio of North Dakota 
versus South Dakota fish. 
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Tri-State Chinook Salmon Egg Take and Inter-State Assistance 
 

With few outside sources for disease free Chinook salmon eggs and large scale annual fluctuations in 
the number and quality of salmon eggs collected in Lake Oahe, Lake Sakakawea, and Fort Peck 
reservoirs, tri-state cooperation is a necessity. This cooperation has come in the form of many things 
(i.e., sharing of CWT machines, research results, manpower, etc.) with the most obvious form of 
cooperation being the transfer of Chinook salmon eggs or fry/fingerlings among states when needed. 
A complete summary of South Dakota, North Dakota, and Montana Chinook salmon total egg take 
and inter-state egg, fry and fingerling transfers can be found in Appendix N. It is hoped that tri-state 
cooperation will continue and expand as the popularity of salmon fisheries on the prairie mainstem 
Missouri River reservoirs expands. 

 
Past stocking records of Chinook salmon for Lake Oahe are presented in Appendix A, B, D and E and 
a summary of past salmon returns and egg collection efforts can be found in Appendix C. A cost 
breakdown was not completed in 2004 because the station was not operated (Table 3). 

 

Table 3. Costs of taking Chinook salmon eggs at Whitlocks Bay Spawning Station, 2004. 

Manpower/per diem/travel NC 
 

Utilities NC 
 

Miscellaneous-pump removal, hardware, etc NC
 

Total Costs NC 
 

Number of eggs taken NC 
 

Cost/1,000 eggs collected $ NC 
 

NC=Costs of operation were not completed because Whitlocks Bay Spawning Station was not 
operated in 2004 due to record low lake elevations and expected low salmon returns. 

 
 

Visitation and Tours
The Whitlocks Bay Spawning Station did not operate during the fall of 2004.  
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Appendix A. Numbers of coldwater fish stocked in Lake Oahe by species, 1983 - 2004. 

 6 
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Appendix C. Summary of salmon returns and egg collections at Whitlocks Bay Station, 1984-2004. 

  
includes 71 females and 121 males from Spring Creek, Sutton Bay and Whitlocks Bay. 

bincludes 307 females from East Shore, Cow/Spring Creek and Cheyenne Creek 
`includes 124 females and 33 males from Cow/Spring/Okobojo Crks., Sutton Bay, & Cheyenne Creek 
`includes 131 females from Cow/Spring Creeks, West Shore, Sutton and Whitlocks Bay 'includes 76 
females from Cow/Spring Creeks and Sutton and Whitlocks Bay 
does not include 134 females eggs stripped and fertilized at hatchery (467,992 eggs collected 11% eye-up) gall of 

the fish collected were electrofished from Cow/Spring, Sutton and Whitlocks Bay 
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Appendix D. Chinook salmon stocked in Lake Oahe, South Dakota by number, size and mark, 
1998 -2004. 

  
CW = coded-wire tagged and adipose fin clipped 

AD = adipose fin clipped fish BD = Blue Dog, State 

Fish Hatchery MN = McNenny State Fish Hatchery 

CS = Cleghorn Springs State Fish Hatchery 
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Appendix E. South Dakota Chinook salmon coded-wire-tag data 1989 -2004. 
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 Appendix F. North Dakota Chinook salmon coded-wire-tag data 1993 -2004. 
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 Appendix F. North Dakota Chinook salmon coded-wire-tag data 1993 -2004. 
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Appendix K. Length at selected number per pound values for rainbow trout and Chinook salmon. 



 

 

                   Appendix L. Chinook salmon carcass contract results for 2004. 

Number of Pounds of Bid 
Date salmon received fish received price/lb Total

Oct. 6, 2004 39 217 $0.10 $ 21.70 Oct. 13, 2004 20 129 $0.10 $ 12.90 Oct. 26, 2004 72
 413 $0.10 $ 41.30 

Total:______________________________ 131 ____________ 759 ____________________ $75.90 ____  
 

2004 revenue generated from the $75.90 
sale of salmon carcasses:
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